Chen and Sheng, http://www.jcb.org/cgi/content/full/jcb.201302040/DC1 Figure S1 . SNPH selectively immobilizes axonal mitochondria. (A and B) Representative kymographs (A) and quantitative analysis (B) showing the relative motility of mitochondria and early endosomes along the same axons of snph +/+ hippocampal neurons before and after brief treatment (2 min) with 50 mM KCl and 10 µM FPL 64176. Hippocampal neurons were cotransfected with DsRed-Mito and GFP-Rab5 at DIV9 followed by time-lapse imaging at DIV12. Note that the treatment with these reagents effectively immobilizes mitochondria but not early endosomes along the same snph +/+ axons. (C) Overexpressing SNPH in wild-type hippocampal neurons immobilizes almost all axonal mitochondria but not late endosomes labeled with GFP-Rab7 along the same axons. Motility data are presented in kymographs. Vertical lines represent stationary organelles; slanted lines or curves to the right represent retrograde movement. Data were quantified from several neurons (indicated in parentheses) in three independent experiments. Bars, 10 µm. Error bars show SEM. Student's t test. Also see Fig. 1 .
neurons. Representative time-lapse images showing the relative motility of both mitochondria (red) and late endosomes (green) along the same axons of snph +/+ neurons before and after brief treatment (2 min) with 50 mM KCl and 10 µM FPL 64176. Hippocampal neurons were cotransfected with DsRed-Mito and GFP-Rab7 at DIV9 followed by 16-min time-lapse imaging at DIV12 (8 min each before and after treatment). Time-lapse sequences of 100 frames were collected at 10-s intervals using a laser-scanning confocal microscope (LSM 510 META). Movement toward the bottom indicates retrograde transport. Note that the brief treatment effectively reduces both anterograde and retrograde transport of axonal mitochondria but not of late endosomes. The kymograph of this video is presented in Fig. 1 A.
Video 2. Deleting snph abolishes activity-dependent immobilization of axonal mitochondria. Representative time-lapse images showing the relative motility of both mitochondria (red) and late endosomes (green) along the same axons of snph / neurons before and after brief treatment with 50 mM KCl and 10 µM FPL 64176. Hippocampal snph / neurons were cotransfected with DsRed-Mito and GFP-Rab7 at DIV9 followed by 16-min time-lapse imaging at DIV12 (8 min each before and after treatment). Time-lapse sequences of 100 frames were collected at 10-s intervals using a laser-scanning confocal microscope (LSM 510 META). Movement toward the bottom indicates retrograde transport. The kymograph of this video is presented in Fig. 1 B. Video 3. Overexpressing SNPH selectively immobilizes axonal mitochondria, but not late endosome, along the same axon. Representative time-lapse images demonstrating that overexpressing SNPH in wild-type hippocampal neurons immobilizes almost all axonal mitochondria (red) but has no observable role in the motility of late endosomes (green) labeled with GFP-Rab7 along the same axons. Hippocampal neurons were cotransfected with DsRed-Mito, SNPH, and GFP-Rab7 at DIV9 followed by 16-min time-lapse imaging at DIV12. Time-lapse sequences of 100 frames were collected at 10-s intervals using a laser-scanning confocal microscope (LSM 510 META). Movement toward the bottom indicates retrograde transport. The kymograph of this video is presented in Fig. S1 C.
Video 4. Immobilization of axonal mitochondria by applying field stimulation to wild-type neurons. Representative time-lapse images showing axonal mitochondrial transport in snph +/+ hippocampal neurons during 16 min of observations (8 min each before and after stimulation). Time-lapse sequences of 100 frames were collected at 10-s intervals using a laser-scanning confocal microscope (LSM 510 META). The 100-Hz (2 s) field stimulation was applied during the 50th frame, as indicated by the flash. Movement toward the bottom indicates retrograde transport. The kymograph of this video is presented in Fig. 2 A. Video 5. Deleting snph abolishes field stimulation-induced immobilization of axonal mitochondria. Representative time-lapse images showing axonal mitochondria transport in snph / hippocampal neurons during 16 min of observations (8 min each before and after stimulation). Time-lapse sequences of 100 frames were collected at 10-s intervals using a laser-scanning confocal microscope (LSM 510 META). The 100-Hz (2 s) field stimulation was applied while imaging the 50th frame, as indicated by the flash. Movement toward the bottom indicates retrograde transport. The kymograph of this video is presented in Fig. 2 A. Video 6. Expressing Trak2 increases axonal mitochondrial transport. Representative time-lapse images showing increased axonal mitochondria transport in hippocampal neurons expressing Flag-Trak2 during 16 min of observations. Time-lapse sequences of 100 frames were collected at 10-s intervals using a laser-scanning confocal microscope (LSM 510 META). Movement toward the bottom indicates retrograde transport. The kymograph of this video is presented in Fig. 3 A. Video 7. SNPH competes with Trak2 and abolishes axonal mitochondrial motility. Representative time-lapse images showing axonal mitochondrial transport in hippocampal neurons coexpressing Flag-Trak2 and SNPH during 16 min of observations. Note that coexpressing SNPH dominantly immobilizes axonal mitochondria. Time-lapse sequences of 100 frames were collected at 10-s intervals using a laser-scanning confocal microscope (LSM 510 META). Movement toward the bottom indicates retrograde transport. The kymograph of this video is presented in Fig. 3 A. Video 8. Disrupting KIF5-SNPH interaction reduces activity-dependent immobilization of axonal mitochondria. Representative time-lapse images showing axonal mitochondrial transport in hippocampal neurons expressing GFP-KBD during 16 min of observation. Time-lapse sequences of 100 frames were collected at 10-s intervals using a laser-scanning confocal microscope (LSM 510 META). The 100-Hz (2 s) field stimulation was applied during the 50th frame, as indicated by the flash. Movement toward the bottom indicates retrograde transport. Note that expressing KBD impairs the immobilization of axonal mitochondria in response to neuronal activity relative to the control neurons (Video 4). The kymograph of this video is presented in Fig. 5 D. Video 9. Ca 2+ depletion enhances the axonal mitochondrial motility. Representative time-lapse images showing enhanced motility of axonal mitochondria under the resting conditions after Ca 2+ depletion. Time-lapse sequences of 100 frames were collected at 10-s intervals using a laser-scanning confocal microscope (LSM 510 META). Mitochondrial motility in hippocampal neurons were recorded before and 20 min after removing 1.2 mM [Ca 2+ ] ext from modified Tyrode's solution on the same axons. The kymograph of this video is presented in Fig. 6 G.
